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COMPOSITE FACER FOR WALLBOARDS 
Background of the Invention 

The present invention relates to facers for wallboards and methods for making 
wallboards containing such facers. More specifically, the present invention includes a 
composite facer for wallboards comprising a nonwoven mat that is adhesively bonded to 
a scrim fabric reinforcement. 

Traditional wallboard contains a cementitious material, such as gypsum or 
plasterboard, and paper facing on one or both sides thereof This type of wallboard has 
various disadvantages. First, the paper facing is generally flammable, which is not 
usually a desirable quality for wallboards used in building construction. Secondly, if the 
paper facing gets wet, it tends to peel away from the gypsum or plasterboard core and the 
structural integrity of the paper decreases, which ultimately allows degradation of the 
entire wallboard. Further, the paper facing does not impart much strength to the 
wallboard when wet. 

Several attempts have been made to solve these problems. All patents mentioned 
are hereby incorporated herein by reference in their entirety. U.S. Patent number 
4,378,405, issued to. Pilgrim, discloses a gypsum board having a nonwoven glass fiber 
tissue embedded in the face of the core and a continuous film of the cementitious material 
I having a higher density and lower porosity than the core extending over the outer face of 
20 | the tissue. The method for making this product includes the step of vibrating the layer of 
slurry in contact with the tissue until the slurry penetrates the tissue until it is completely 
embedded, thus requiring extensive and expensive modification of existing wallboard 
manufacturing lines. 
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U.S. Patent number 4,810,569, issued to Lehnert et al., discloses a fibrous mat- 
faced gypsum board in which the set gypsum core is sandwiched between two sheets of 
porous glass mat, with the outer surface of at least one of said mats being substantially 
free of set gypsum. A disadvantage to this arrangement is that the glass fiber mat is 
5 exposed on the outer face of the board, which is an irritant to the skin of workers and 
others who come into contact with the facing thereof 

International Application Number PCT/NZ98/00105, having International 
Publication Number WO 99/041 12, discloses a reinforced plasterboard having a first 
layer of paper, a core of a cementitious material, a mesh reinforcement, and adjacent to 
that mesh reinforcement a further layer of paper. The disadvantages of wallboards 
having paper facing are outlined above. 

Thus, it would be desirable to provide a composite facing material that could be 
used in place of paper and other facing products to provide a wallboard with superior 
strength, fire resistance, and water resistance at a reasonable cost. Further, it would be 
desirable to provide a facing material that may be easily adjusted to conform to various 
strength requirements. None of the prior art discloses a composite wallboard facing 
material made from a nonwoven polyester carded mat bonded to a reinforcing laid scrim 
layer made from continuous glass fibers, which allows a gypsum slurry to penetrate and 
embed the composite in a face of the wallboard. 
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Objects of the Invention 

Accordingly, it is an object of the present invention to provide a composite facing 
material for wallboard that improves strength, fire resistance, and water resistance of the 
5 wallboard. 

Another object of the present invention is to provide a composite facing material 
for wallboard that may be substituted into an existing wallboard assembly line, without 
extensive and expensive modifications thereto. 

Another object of the present invention is to provide a composite facing material 
10 that allows adjustment of the strength characteristics without having to vary the 
nonwoven mat component. 

Yet another object of the present invention is to provide a wallboard that is 
reinforced and that does not contain exposed reinforcement fibers, such as glass fibers, on 
the face of the wallboard. Such an arrangement without exposed glass fibers on the 
15 exterior of the board prevents skin irritation for workers and others coming into contact 
with the face of the wallboard. 

Still another object of the present invention is to provide a composite facing 
material for wallboards having superior adhesion to the cementitious core material, so 
that the composite fibers tend to break rather than pull out of the core material. 
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Brief Description of the Drawings 

These and other features, aspects, and advantages of the present invention will become 
better understood with regard to the following description, appended claims, and 
accompanying drawings where: 

Figure 1 is a cross-sectional view of a wallboard, showing composite material on 
a top and bottom face, where the composite material comprises a nonwoven mat bonded 
to a reinforcement scrim fabric layer, and wherein the nonwoven mat is oriented 
outwardly toward a face of the wallboard, while the reinforcement scrim fabric layer is 
facing inwardly toward a core of the wallboard; and 

Figure 2 is a cross-sectional view of an alternate embodiment of a wallboard, 
showing the composite material on a top and bottom face, where the composite material 
comprises a nonwoven mat bonded to a reinforcement scrim fabric layer, and wherein the 
reinforcement scrim fabric layer is oriented outwardly toward a face of the wallboard, 
while the nonwoven mat is facing inwardly toward a core of the wallboard. 
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Detailed Description 



Figure 1 shows a wallboard 2 having an integral matrix of cementitious material 
as a core 4, and a composite facer material 6 embedded in a top and bottom face thereof. 
The composite facer material, in a most preferred embodiment, comprises two layers. 
The first layer is preferably a carded polyester nonwoven mat 8, which is bonded to a laid 
scrim reinforcement layer 10 made of continuous glass fibers. The two layers are 
preferably bonded together using an acrylic adhesive, which offers superior adhesion 
between the layers as well as superior adhesion between the composite facing material 
and the cementitious core. It should be understood that other adhesives or polymeric 
binders may be used, including without limitation polyvinyl acetate adhesive, polyester, 
polyacrylates, polyvinylidene chlorides, polyvinyl alcohols, styrene budadiene rubber, or 
polyvinyl chloride. Other adhesive methods may be used as well, including without 
limitation heat bonding, or ultrasonic bonding. A suitable adhesive material or method 
will bond the yarns of the reinforcement fabric together, bond the yarns to the mat, and 
will bond the composite material to the core. 

The composite facer should be constructed in such a manner that allows aqueous 
cementitious slurry, such as gypsum or plasterboard, to flow through the composite facer 
material, thus embedding the composite facer just below the surface of the face. Other 
suitable core materials include gypsum, concrete, mineral wool, rock wool, and any 
suitable combination thereof. A film of the cementitous material should be formed 
completely over the composite facer in the final wallboard construction. Because the 
face of the wallboard comprises the cementitious slurry, a waterproofing additive may be 
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included therein. Any suitable waterproofing additive may be used, including, but not 
limited to, a wax emulsion, silicone, asphalt, or any hydrophobic latex or emulsion. 
Further, the outer facings of the wallboard may be coated with mildew resistant or 
weather resistant coatings. Weather resistant coatings may include ultraviolet protective 
coatings such as silicones or ultraviolet absorbers. Waterproofing coatings may include 
silicones, acrylic or other latex compounds, or film forming polymeric coatings, such as 
polyurethanes. Mildew resistant coatings may include antimicrobial or antifungal agents. 

The nonwoven mat is preferably a carded polyester nonwoven mat, although other 
suitable materials may be used, including glass, basalt, olefin, or any other materials that 
meet the requirements set forth herein. Further, although the nonwoven mat is preferably 
carded, it may also be needlepunched, spunlaced, spunbonded, meltblown, airlaid, 
hydroentangled, or formed using any suitable combination thereof. The weight of the 
nonwoven mat will preferably be in the range of about 0.25 ounces per square yard to 
about 2.0 ounces per square yard. The most preferred weight range of the nonwoven mat 
is between about 0.5 ounces per square yard to about 1.5 ounces per square yard. 

The reinforcing scrim fabric material should be strong enough to survive the 
rigors of board manufacture, and should be open enough to allow gypsum to flow 
through. In a preferred embodiment, the scrim fabric exhibits hydrophobic properties to 
obtain low moisture regain. Continuous glass fiber is the preferred material for the fabric 
reinforcement component, but it should be understood that other suitable materials might 
be used, including synthetic materials such as polyesters, polyamides, or polyolefins. 
Natural fibers may be used as well, including inorganics, such as basalt or another 
mineral fiber, as well as organic fibers such as carbon fibers and cellulosics such as 
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cotton or rayon. The fabric should also be formed from a high modulus, low elongation 
yarn construction. The preferred scrim configuration is a tri-directional laid scrim, but 
other configurations such as woven scrim or knitted scrim would be suitable as well. The 
term "laid scrim," as used herein, generally means an adhesively bonded scrim fabric. 
The most preferred scrim is a matrix of machine direction glass yarns and cross-machine 
direction glass yarns. It should be understood that while the reinforcement layer has been 
described as a scrim fabric, any suitable fabric maybe employed for this purpose, as long 
as it possesses the requisite properties outlined above. 

The scrim fabric provides most of the strength of the composite. If a higher 
strength composite is required for a particular application, either the density of the scrim 
yarn or the denier (size) of the scrim yarn may be increased accordingly. This 
arrangement allows a variety of different scrim fabrics to be used with a single type of 
nonwoven mat. The scrim fabric yarn density, in a preferred embodiment, ranges 
between about 1 thread per inch and about 20 threads per inch. In a most preferred 
embodiment, the scrim fabric yarn density ranges between about 4 threads per inch and 
about 10 threads per inch. The preferred yarn size in the scrim fabric is between about 40 
- 4000 denier. The more preferred range of yarn size in the scrim fabric is between about 
150 - 2000 denier. The most preferred range of yarn size in the scrim fabric is between 
about 220- 1300 denier. 

Also, the flexibility of the composite material facilitates folding of the facing 
material around the edges of the wallboard, similarly to paper facings. It should be noted 
that the composite may also be positioned within the core so that the scrim portion is 
facing away from the core, as shown in Figure 2. An advantage to this configuration is 
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that it reduces the likelihood that the yarn will cut into or compress the core. Further, as a 
board is flexed, the yarn presses against the nonwoven mat and the load is then 
transferred to a lager area of the core, thus providing additional strength. 

Example I 

A facer material was constructed from a laid scrim of G150 glass yarn in a tri- 
axial configuration laminated to a 0.5 ounce/square yard carded polyester mat bonded 
with an acrylic adhesive. The yarn frequency was 4 yarns per inch in each direction. 
The facer was laid into a silicone mold 3 inches by 1 1 inches and 0.5 inches deep. The 
mold was filled with gypsum slurry covering the facer. In one trial, the facer was placed 
with the scrim facing the gypsum (as shown in Figure 1), in another, the mat was facing 
the gypsum (as shown in Figure 2). The slurry was allowed to set for 20 minutes after 
which the composites were removed from the mold and cured at 40 °C for 24 hours. 

The flexural break strength was measured according to ASTM C473. The break 
strength of the composite with the scrim facing the gypsum (Figure 1) was 21.4 pounds. 
The break strength of the composite with the mat facing the gypsum (Figure 2) was 29.4 
pounds. 

Thus, it can be seen that the orientation of the composite within the wallboard 
makes a significant difference in the flexural break strength thereof. When the scrim 
reinforcing fabric layer is facing outwardly, away from the core of the wallboard, the 
flexural strength is increased dramatically. 

An alternate embodiment of the composite may be used, wherein a three layer 
composite is provided. In this embodiment, the scrim layer is sandwiched between two 
layers of a nonwoven mat. This arrangement also provides additional strength. The three 
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layer embodiment provides the strength benefits of having the nonwoven mat facing 
toward the core, combined with the benefit of preventing the glass fibers of the 
reinforcing scrim fabric layer from protruding through the face of the wallboard. 

Although the present invention has been described in considerable detail with 
reference to certain preferred versions thereof, other versions are possible. Therefore, the 
spirit and scope of the appended claims should not be limited to the description of the 
preferred versions contained herein. 
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